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Abstract
Background: A good understanding of the aetiology and development of burnout facilitates its early recognition,
prevention and treatment. Since the prevalence and onset of this health problem is thought to differ between
men and women, sex must be taken into account. This study aims to assess the prevalence and development of
burnout among General Practitioners (GPs). In this population the prevalence of burnout is high.
Methods: We performed a three-wave longitudinal study (2002, 2004, 2006) in a random sample of Dutch GPs.
Data were collected by means of self-report questionnaires including the Maslach Burnout Inventory. Our final
sample consisted of 212 GPs of which 128 were male. Data were analyzed by means of SPSS and LISREL.
Results: Results indicate that about 20% of the GPs is clinically burned out (but still working). For both sexes,
burnout decreased after the first wave, but increased again after the second wave. The prevalence of
depersonalization is higher among men. With regard to the process of burnout we found that for men burnout is
triggered by depersonalization and by emotional exhaustion for women.
Conclusions: As regards the developmental process of burnout, we found evidence for the fact that the
aetiological process of burnout, that is the causal order of the three burnout dimensions, differs between men and
women. These sex differences should be taken into account in vocational training and policy development,
especially since general practice is feminizing rapidly.
Background
There is an ongoing debate about the question whether,
in general, working women can be expected to be more
at risk for burnout than men [1,2]. We do know that
Dutch women have a higher risk of getting disabled for
work due to psychological complaints [3] and that Dutch
highly educated women report a higher prevalence of
work-related fatigue than men [4]. Next to this, there is
still a considerable lack of clarity about the causal order
of the three burnout dimensions emotional exhaustion
(EE; the depletion of emotional resources), depersonaliza-
tion (DP; the development of a negative, callous and cyni-
cal attitude towards the recipients of one’s services) and
reduced personal accomplishment (PA; the tendency to
evaluate one’s work negatively, feelings of insufficiency
and poor professional self esteem). A good understanding
of the aetiology and development of burnout though,
could facilitate the early recognition and treatment of
burnout [5-7]. Most researchers agree, that burnout
develops gradually over time, and can be considered a
process [7]. Considering the above, it is also relevant to
consider sex differences in the development of burnout
as the onset of this syndrome might be different for men
and women, and hence, the early burnout signals might
differ for men and women as well [6]. The present study
aims to address these issues by means of a longitudinal
three-wave study among a sample of the understudied
population of General Practitioners.
Burnout among General Practitioners
Among General Practitioners (GPs) the prevalence of
burnout and other stress related complaints has
increased during the last decade [8,9]. The organization
of the work of GPs as well as their working conditions
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(i.e., a high workload, organizational problems) may play
a role in the high burnout prevalence among doctors.
Several studies among GPs show that work factors such
as time pressure, emotional demands, patient factors
(e.g., dealing with problem patients), and night calls are
important problems associated with ongoing stress in
the working lives of GPs [9-12]. Additionally, we know
that the conditions of medical work in primary care sug-
gest that physicians are particularly prone to work-
family interference [13] and that work-family conflict is
an important cause of burnout as well [14]. All in all, it
is not surprising that burnout levels among GPs are
high. A recent Dutch study [15] indicates that GPs
score higher on burnout than the general working popu-
lation in the Netherlands. A recent literature review [16]
with regard to burnout among medical residents
(including family practitioners) revealed that the preva-
lence of burnout among medical residents ranged from
18 up to 82%.
Sex differences in burnout
The percentage of female GPs in The Netherlands has
been increasing up to 45% in 2010 [17,18]. Considering
this gender shift that is taking place in a profession that
has historically been dominated by men, sex differences
need to be included in burnout research among GPs.
Various reasons exist for including sex in occupational
health research: exposure to occupational risks differs
for men and women - even within the same jobs -, men
and women may experience the same jobsite differently,
and may differ in their responses to occupational expo-
sure [19]. In addition, it is argued that sex discrimina-
tion in the workplace is a source of stress and can cause
a lack of social support for women, which is also a risk
factor for burnout. Moreover, women are found to have
less effective professional networks, are confronted with
the negative consequences of stereotyping, tokenism,
and a high workload due to unequal division of house-
hold and caring tasks [20].
Empirical results with regard to the prevalence of
burnout among men and women are inconsistent.
When studies do report sex differences it is often diffi-
cult to interpret these differences because of an unequal
distribution of men and women, or the confounding
effect of occupation and/or marital status, implying that
sometimes sex differences in fact reflect occupational
differences [21]. This makes it also difficult to compare
burnout prevalences between studies. Table 1 provides
an overview of burnout studies that report about burn-
out prevalence among men and women. It can be con-
cluded from this Table that women - in general - score
higher on emotional exhaustion, while men score higher
on depersonalisation and personal accomplishment.
The development of burnout: causal order of the three
burnout dimensions
One issue that has continued to interest burnout research-
ers and practitioners concerns the development of burn-
out: the relationships among the three burnout
dimensions. It is generally assumed that the three burnout
dimensions do not develop simultaneously, and hence,
knowledge about the causal order of the three burnout
dimensions can be relevant for the early recognition of
burnout and the identification of “high-risk” people who
could be targeted for early, preventive interventions [6,7].
Several researchers have interpreted the associations
among the three dimensions as resulting from an underly-
ing causal process that reflects the development of burn-
out. Theoretically, three prominent models exist that
describe this process: the phase model of Golembiewski,
Munzenrider and Stevenson [22], Leiter and Maslach’s
process model [23], and Lee and Ashforth’s [24] model
[25]. Golembiewski et al. argue that in the process of burn-
ing out depersonalization is experienced first, since some
level of detachment is necessary in service settings. At a
certain point, detachment becomes depersonalization,
undermining performance and triggering emotional strain.
In contrast with Golembiewski and his colleagues, Leiter
and Maslach argue that emotional exhaustion is the first
burnout dimension to develop. They consider burnout as
a response to chronic job stress. High job demands trigger
emotional exhaustion, which in turn leads to depersonali-
zation as an attempt to cope with the stressors. When
these feelings of depersonalization persist, the achievement
of work goals can be hampered and feelings of reduced
personal accomplishment may develop [23]. Lee and Ash-
forth finally, propose a variation on the latter two models,
based on their attempt to compare these models. Just like
Leiter and Maslach, they consider depersonalization to
develop from emotional exhaustion. However, they addi-
tionally propose that reduced personal accomplishment
develops independently from depersonalization. In fact,
they state that reduced personal accomplishment is evoked
directly by emotional exhaustion [24]. See Figure 1 for an
overview of the models.
In their 2005 publication, Taris et al. [25] report about
their systematic literature search in PsycINFO and Med-
line (updated to May 2005) with regard to the causal rela-
tionships among the three burnout components. They
only found seven studies that met their inclusion criteria
(i.e., a longitudinal design, including at least two MBI
components, and including a causal interpretation of the
relationships among the burnout dimensions). They con-
cluded that longitudinal evidence for any causal ordering
of burnout dimensions is virtually absent. Most longitudi-
nal associations reported in these studies refer to stability
effects (e.g., EE at T1 is a good predictor of EE at T2).
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Therefore, Taris and colleagues performed two longitudi-
nal studies themselves (among oncology care providers
and teachers) in order to find evidence for a causal order
of burnout dimensions. They tested the three theoretical
models mentioned above, as well as a model of their own,
the latter being an integration of the Leiter and Maslach,
and Lee and Ashforth models, which additionally includes
feedback effects of depersonalization on both emotional
exhaustion and personal accomplishment. These feedback
effects were included to test whether depersonalization
serves as a coping strategy, as is argued by many other
authors [23,24]. In this light it is remarkable that in none
of the existing theoretical models depersonalization is
explicitly treated as a coping strategy and as a result, it has
hardly been tested as such. Taris and colleagues found
that both the Leiter and Maslach and the Lee and Ash-
forth models fitted the data better than the Golembiewski
model. Their own model fitted the data best, although the
direct effect of emotional exhaustion on personal accom-
plishment was not significant in both samples. They con-
cluded that high levels of emotional exhaustion trigger
depersonalization, and that in turn high levels of deperso-
nalization reduce feelings of personal accomplishment.
Emotional exhaustion and personal accomplishment
appeared not to be related. In the teacher sample they also
found a feedback effect from depersonalization on
Table 1 Prevalence of burnout among men and women
Reference Sample(s) Significant gender differences in burnout prevalence
[1] Literature review Females score higher on EE
Males score higher on DP
[2] 694 female and 2225 male Dutch employees Females score higher on EE
Males score higher on PA
[7] Literature review Females score higher on EE
Males score higher on DP
[21] Literature review Females score higher on EE
Males score higher on DP
Males score higher on PA
[49] 277 female and 216 male Greek teachers Females score higher on EE
[50] 317 female and 77 male Dutch nurses Males score higher on EE a
DP and PA not measured
[51] 93 female and 138 male athletics coaches Females score higher on EE
Males score higher on PA
[52] 218 Chinese doctors and nurses Females score higher on EE
[53] 403 female and 664 male Dutch academia No differences on EE
DP and PA not measured
[54] 227 female and 243 male Canadian teachers Males score higher on DP
[55] 552 female and 217 male Greek Cypriot school teachers Females score higher on EE
[56] 122 female and 141 male American faculty members Females score higher on EE
Males score higher on DP
[57] 32 female and 68 male American family practice residents Males score higher on DP
Among males DP increased over time
[58] 163 female and 239 male South African doctors Females score higher on EE
Males score higher on PA
[59] 347 female and 248 male American clinical psychologists Males score higher on DP
[60] 154 female and 141 male Turkish teachers Females score higher on EE
Males score higher on DP
[61] 1677 female and 1634 male Finnish physicians Females score higher on EE
Males score higher on DP
[62] 336 female teachers and 219 male Spanish teachers Females score higher on EE
Males score higher on DP
a These findings are explained by the number of working hours. Men work more hours, and this contributes significantly to emotional exhaustion. In addition,
the numerical domination of women in nursing might be a protective factor against burnout for women in this sector.
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Figure 1 Overview of three theoretical burnout models.
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emotional exhaustion, implying that depersonalization is a
dysfunctional coping strategy. They did not distinguish
between men and women in their study despite the
unequal numbers of men and women in their sample and
the fact that both samples were taken from highly sex seg-
regated professions.
Sex differences in the development of burnout
We hypothesize that the inconsistent findings of the
effect of depersonalization as a coping strategy in Taris’
study is a result of the fact that sex was not taken into
account in their analyses [26]. The effect or working
mechanism of depersonalization may differ between
men and women because of differences in gender socia-
lisation. Gender socialisation theory poses that among
boys and men, assertiveness and independence is stimu-
lated, just as repelling feelings of vulnerability. They are
taught to be aggressive, non-emotional and goal-
oriented, and not to show weakness. This socialisation
may lead to the incapability of men to solve internal
conflicts and to their repression of internal conflicts,
which may in turn lead to higher chances of depersona-
lization [27,28]. For women, it is stated that gender
socialisation leads to attitudes of tenderness, sharing,
being considerate and kind, and to repelling aggressive
behaviour. Thus, in similar circumstances men may
report higher levels of depersonalization. In addition, for
men depersonalization may be the core component
which triggers off the whole burnout process, while for
women emotional exhaustion may be the triggering fac-
tor. In line with this suggestion, Taris and colleagues
did find a feedback effect from depersonalization on
emotional exhaustion in the sample with the most male
participants (i.e., the teachers).
With regard to coping, it has been shown that women
report using all coping behaviours more often than men,
and in addition, have a larger coping repertoire (i.e., they
use a broader variety of coping styles) [29]. With regard
to preferences for particular coping strategies, research is
rather ambiguous, although women tend to favour emo-
tion-focused coping, while men have a preference for
both problem-focused coping and avoidance. Eaton and
Bradley [29] explain these sex differences in coping by
the differences in stress appraisal between men and
women (that is, women tend to appraise the same stres-
sors as more severe than men), and by gender socializa-
tion processes. Depersonalization is sometimes
considered as a - dysfunctional - coping strategy [7]
which can be considered similar to avoidance. More than
women, men may use depersonalization as a way to deal
with the emotional demands inflicted on them at work,
while women tend to use emotion-focused coping, wear
themselves out, and become emotionally exhausted. Only
then, in a later stage than men, they develop the deperso-
nalising attitude towards their patients.
Aim of the study
Besides the study of Taris and his colleagues, there is
hardly any evidence for the causality of the relationships
among the three burnout dimensions. Furthermore, the
few high quality longitudinal studies that do exist
regarding the burnout process did not take sex into
account. Based on the theoretical underpinnings above,
we formulated the following research questions:
1. What is the prevalence of burnout among male and
female GPs and how does this change over time?
2. What is the causal order of the three dimensions of
the burnout syndrome among male and female GPs?
Prior to our field study, we updated the search of Taris
and colleagues [25] to July 2010. We searched the Psy-
cINFO and Medline databases using the same key words
(i.e., “burnout”, “longitudinal”, “panel”, “development”,
“causal”, “Maslach Burnout Inventory”, “MBI”, and
“phase model” in various combinations) and inclusion
criteria as Taris and colleagues. We only found two addi-
tional studies that met the inclusion criteria [30,31]. The
first study [30] was performed among 79 beginning Aus-
tralian teachers (84% females). The study had a 4-wave
complete panel design and covered a two-year period.
Hierarchical regression analyses were used to analyse
that data. No lagged effects were reported, only stability
effects. The second study [31] was performed among 2
two-wave samples (302 staff members of a nursing home,
85% females, and 341 secretaries of a civil service organi-
zation, 55% females). In this study, six theoretical process
models of burnout were tested, five taken from the litera-
ture, and one developed by the researchers. Results
showed several lagged effects: EE was related to DP, and
PA was predicted by both EE and DP. Sex was not taken
into account.
Methods
Design, procedure and participants
We conducted a full panel design with three waves
(2002, 2004, and 2006) and used self-report question-
naires to measure the study variables. These 2-year time
lags seem long enough to measure possible changes in
individual scores, and not too long with regard to non-
response [32]. The questionnaires were sent out by mail
to the working addresses of the GPs. Participants could
return the questionnaires by means of a stamped and
addressed return envelope. In between the first and sec-
ond measurement, the GPs received a short letter
including feedback regarding their burnout scores. In
between the second and third measurement, the GPs
received some feedback about their burnout scores as
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well, albeit somewhat shorter than the first time. All
data were treated confidentially.
The study population consisted of 685 GPs working
on a permanent basis, randomly selected from the
Dutch GP population. All Dutch GPs are registered by
NIVEL (the Netherlands institute for health care
research). In 2002, 7341 people (5588 men and 1753
women) were working as a GP in the Netherlands [33].
Our 2002 sample was selected using the database of
NIVEL. We took a disproportionate sample with respect
to sex: 50% of our study population was female, while in
the total Dutch GP population in 2002 28% was female.
When comparisons between strata are sought, this type
of disproportionate sampling is adequate [19,34]. GPs
who did not respond within 3 weeks were encouraged
by telephone to fill out the questionnaire. By filling out
and returning the questionnaire GPs gave their informed
consent to participating in the study. The study was not
submitted to an ethical committee because according to
Dutch law (Wet Medisch-Wetenschappelijk Onderzoek
met Mensen/Medical Research Involving Human Sub-
jects Act), surveys only have to submitted to an ethical
committee in a limited number of situations which do
not apply to the current study.
Measures
Burnout was measured by means of the Dutch version
of the Maslach Burnout Inventory (MBI) [35], that mea-
sures the three burnout dimensions emotional exhaus-
tion (eight items), depersonalization (five items) and
personal accomplishment (seven items). The MBI is a
widely used instrument to measure burnout. Two exam-
ple items of the emotional exhaustion scale are “I feel
emotionally drained by my work” and “I feel fatigued
when I get up in the morning and have to face another
day on the job”. Two example items of the depersonali-
zation scale are “I worry that this job is hardening me
emotionally” and “I feel I treat some patients as if they
were impersonal objects”. Two example items of the
personal accomplishment scale are “I have accomplished
many useful things in my work” and “I deal very effec-
tively with the problems of my patients”. Items are
scored on a 7-point rating scale with fixed anchors that
range from “never” to “every day”. Previous studies have
indicated that internal consistencies, factorial and con-
struct validity of the MBI are satisfactory and stable [7].
The Cronbach’s alphas of the MBI in the current study
(T1) were satisfactory as well: .87 for emotional exhaus-
tion, .73 for depersonalization, and .77 for personal
accomplishment. Skewness and kurtosis of all three
burnout dimensions lie within the acceptable limits
(ranging from -1 to 1). The calculation of the percentage
of GPs that is clinically burned is based on the - rather
conservative - Dutch cut-off points for primary health
care workers [35]. A high score on emotional exhaus-
tion, combined with a high score on either depersonali-
zation or personal accomplishment, indicates cases of
clinical burnout. Cut-off points for the three burnout
dimensions correspond to the 95th percentile for emo-
tional exhaustion, and to the 75th percentile for deperso-
nalization and personal accomplishment. Note that the
MBI originally was not developed as an individual diag-
nostic tool, and that only for the Netherlands clinically
valid cut-off points seem to be available [7,35].
Data analyses
In the first place we performed several preliminary ana-
lyses (M, SD, burnout-prevalence and Pearson correla-
tions for the total group, as well as men and women
separately). In order to answer the first research ques-
tion (change in burnout prevalence over time and sex
differences herein) we performed General Linear Model
repeated measures (GLM 4).
In order to answer research question 2, regarding the
causal development of burnout, we used a cross-lagged
panel design (CLPD) and tested a sequence of competing,
nested structural equation models in several steps
[36-38]. CLPD requires the use of complete data (i.e.,
panel data), that is data from respondents who partici-
pated at all measurement points. We arrived at our final
study sample by means of listwise deletion [32]. This pro-
cedure is inherent to CLPD. The CLPD design is highly
recommended by many researchers in the field of work
and organizational psychology particularly when the aim
is to find evidence for causation [32,38-40]. The problem
of attrition that can hamper this design is usually recog-
nized, but comparing path estimates based on different
samples is problematic as well [40]. By means of CLPD it
is possible to analyse men and women separately, hence
we did not treat sex as a confounder [19]. Controlling for
sex while it is not a confounder - which it rarely is - may
result in an underestimation of the true exposure-effect
relationship. We corrected for stability effects in all mod-
els, in order to ascertain that cross-lagged relationships
we may find, are not influenced by high stability levels of
the burnout dimensions. The final panel group hardly
contained missing data, hence ML (maximum Likeli-
hood) estimation was used to estimate the structural
equation models [37]. To assess the fit of the various
models, several commonly used fit indices were used
[37,41]: the chi-square statistic (Χ2), the root mean
square error of approximation (RMSEA), the non-
normed fit index (NNFI), the comparative fit index (CFI)
and the standardized root mean square residual (SRMR).
With regard to specific relationships, LISREL provides
t-values indicating the significance of the specified rela-
tionships, and the so-called “modification-indices”. These
modification indices provide information as to what
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specific relationships should be added to the model,
when theoretically plausible, in order to improve the fit
between the hypothesized model and the data. Finally,
competing models were compared by means of the chi-
square difference test [37] and the Akaike information
criterion (AIC) [41].
We did not specify the measurement models of the
three burnout measures, as these measures have gener-
ally proven to be valid and reliable in earlier research
[35].
Results
Non-response and sample characteristics
Figure 2 provides an overview of the response rates at the
three measurement points and the dropout rates. Only
GPs who responded and still practiced received a ques-
tionnaire at a next wave. It is a common feature of many
panel studies that a large part of the initial sample is lost
due to attrition (69% in the current study). This may have
implications for external validity of the findings. Further-
more, Figure 2 shows that the dropout among men is
slightly higher than among women, mainly due to the fact
that particularly male GPs reached the retirement age
during our study. In order to rule out selection problems
due to panel loss, we determined by means of t-tests
whether there were mean differences between GPs in the
panel group and the dropouts with regard to the three
burnout dimensions. There were no significant mean dif-
ferences at both time 1 and time 2. When we consider
these mean differences for men and women separately, we
see that among women, the level of emotional exhaustion
at time 1 is somewhat higher among the dropouts than in
the panel group, although the mean difference is less than
one half of the standard deviation. We did not find any
differences on time 2. For men, there were no mean differ-
ences on time 1. On time 2, we found that the dropouts
scored somewhat lower on depersonalization than the
panel group, again the mean difference was less than one
half of the standard deviation. In sum, the non-response
analyses showed that there were hardly any differences
regarding the burnout dimensions and only slight differ-
ences regarding sex. This type of missing data is called
stratified MCAR (Missing Completely at Random) and
justifies using listwise deletion as method to handle miss-
ing data when sex is included in the analyses, as is the case
in this study [42].
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Figure 2 Response rates at time 1, time 2 and time 3.
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The final panel group comprised 104 (49%) men and
108 (51%) women. They reported a mean age of 48.44
years (SD = 6.25). The women were significantly
younger (mean age = 42.96, SD = 5.45). 77% of the
respondents at time 1 had children (M = 1.7) who were
living at home, the mean age of the youngest child was
8.4 years (SD = 5.8) among women and 11.9 years (SD
= 6.2) among men. Finally, at time 1, 81% of the male
GPs worked 40 hours or more. For female GPs this per-
centage was 31%.
Preliminary analyses and research question 1: change in
prevalence of burnout over time among male and female
GPs
Table 2, as well as Figures 3 and 4 show the results of the
preliminary analyses and the GLM repeated measures.
Table 2 and Figure 3 show that in the first time lag -
between 2002 and 2004 - the development of burnout was
positive: the percentage of clinically burned out GPs
decreased in this episode, from 20% to approximately 9%.
In the second time lag, however, this percentage increased
again, although the 2002 levels were not reached. The lat-
ter result was found in the panel group as a whole, as well
as for men and women separately. More specifically, in the
first time lag the mean scores for emotional exhaustion
and depersonalization decreased and the mean scores
for personal accomplishment increased. In the second
time lag, particularly the level of emotional exhaustion
increased again, while depersonalization and personal
accomplishment developed in a more positive way. GLM
4 (repeated measures) indicates that these developments
over time are significant for all three burnout dimensions
(see Figure 4). In addition, we found a main effect of sex
on depersonalization, implying that the level of depersona-
lization differs between men and women on all three time
points. More specifically, male GPs report significantly
higher levels of depersonalization, than female GPs.
We found no main effects of sex on emotional exhaustion
or personal accomplishment. Figure 4 indicates that for
emotional exhaustion (particularly between T2 and T3)
and personal accomplishment, the development of mean
scores over time seems to differ between men and women.
These differences were not significant though, that is, we
could not find a significant interaction effect of time and
sex (p-levels between .05 and .10).
Research question 2: causal order of the three burnout
dimensions among male and female GPs
First, we computed the bivariate Pearson correlations for
all study variables (see Table 3). Table 3 shows that both
the within wave and the across wave correlations among
the three burnout dimensions are quite high for both
sexes, although the relationship between emotional
exhaustion and depersonalization is considerably stron-
ger than the correlation between emotional exhaustion
and personal accomplishment, particularly among men.
Moreover, for women the across wave correlations
between emotional exhaustion (Tn) and depersonaliza-
tion in the next wave (Tn+1), is considerably higher
than the correlation between depersonalization (Tn) and
emotional exhaustion in the next wave (Tn+1). For men
it is the other way around (time 1 - time 2) or less clear
(time 2 - time 3). With regard to the relationship
between depersonalization and personal accomplish-
ment, it can be noticed that this correlation is weaker
than the correlation between emotional exhaustion and
depersonalization, for both sexes and within/across all
waves.
In order to find out more about the causal direction of
the relationships among the three burnout dimensions,
we performed cross-lagged panel analyses.
Table 4 and Figures 5 and 6 show the results of the
cross-lagged panel analyses, using structural equation
modelling. For both men and women, we compared the
Table 2 Development of burnout over time: means, standard deviations, and GLM repeated measures
Total
(N = 212)
Main effect and effect size time Men
(N = 104)
Women
(N = 108)
Main effect and effect size gender Interaction time*gender
M (SD) F (df) p M (SD) M (SD) F (df) p F (df) p
EE T1 2.06 (1.09) 30.76 (2, 205) .00 2.07 (1.25) 2.05 (0.93) .20 (1) .66 1.80 (2, 205) .17
T2 1.63 (0.98) rT1-T2 = .48 1.63 (1.07) 1.63 (0.88)
T3 1.74 (1.05) rT2-T3 = .14 1.65 (1.11) 1.83 (0.99)
DEP T1 1.72 (1.09) 27.15 (2, 205) .00 1.95 (1.24) 1.50 (0.86) 10.31 (1) .00 1.72 (2, 205) .18
T2 1.47 (0.97) rT1-T2 = .27 1.66 (1.05) 1.29 (0.84)
T3 1.25 (0.86) rT2-T3 = .25 1.37 (0.92) 1.13 (0.78) rm-f = .22
PA T1 5.05 (0.74) 15.92 (2, 204) .00 5.07 (0.73) 5.03 (0.75) .26 (1) .61 1.97 (2, 204) .14
T2 5.17 (0.78) rT1-T2 = .18 5.11 (0.87) 5.24 (0.67)
T3 5.30 (0.64) rT2-T3 = .19 5.29 (0.65) 5.29 (0.63)
Note. EE = Emotional Exhaustion, DEP = Depersonalization, PA = Reduced Personal Accomplishment, T1 = 2002, T2 = 2004, T3 = 2006, only effect sizes for
contrasts of significant main effects are reported.
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following models by means of the chi-square difference
test and the AIC:
M0: a model with only stability effects for all three
burnout dimensions (T1 - T2, T2 - T3, and T1 - T3)
and within wave associations between emotional exhaus-
tion and depersonalization, and between depersonaliza-
tion and personal accomplishment (in the form of
correlated error terms for the endogenous variables and
correlations for the exogenous variables, thus no direc-
tion was specified for these associations).
M1: similar to M0, but additionally including the
cross-lagged relations between Tn emotional exhaustion
to Tn+1 and Tn+2 (i.e., when applicable) depersonaliza-
tion, and between Tn depersonalization and Tn+1 and
Tn+2 personal accomplishment.
M2: similar to M0, but additionally including the cross-
lagged relations between Tn depersonalization and Tn+1
and Tn+2 emotional exhaustion, and between Tn deperso-
nalization and Tn+1 and Tn+2 personal accomplishment.
M3: a combination of M1 and M2.
It can be concluded from Table 4 that for women -
according to the chi-square difference test - M1 is the
best model (i.e., M1 is better than M0, and M3 is not
better than M1 and M2). In addition, AIC of M1 is low-
est. The practical fit indices are also very good for M1.
This implies that for women the causal relationship
between emotional exhaustion and depersonalization at
a later moment predominates. For male GPs, it seems at
first that none of the models including cross-lagged rela-
tionships is better than M0. The practical fit indices
though, indicate that both M2 and M3 are the better
models. Therefore, we omitted the non-significant
effects in M3, and it appeared that this adjusted M3 is
better than M0 (chi-square difference is significant, AIC
of the adjusted M3 is lowest). This implies that for men
the causal relationship between depersonalization and
emotional exhaustion (with depersonalization being the
predominant factor) is very important.
Figures 5 (for women) and 6 (for men) present the
main findings graphically (omitting non-significant
effects and the within wave effects). With regard to sta-
bility effects we can see that, for all burnout dimen-
sions, the stability between T1 and T2 is highest, it is
lower between T2 and T3, and even lower between T1
and T3.
With regard to the cross-lagged effects, it can be
noticed that for women, the short term (T1 => T2; T2
=> T3) and long term (T1 => T3) relationships
between emotional exhaustion and depersonalization
2,00
1,80
1,60
??
???
1,80
1,50
1,20
???
?????
?? ???????????????
?? ?? ??
?????
???
5,30
5,25
5,20
5,15
5,10
5,05
???
??
??????????
?? ???????????????
?????
Figure 4 Development of the three burnout dimensions over
time.
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Figure 3 The development of the percentage of clinically
burned out GPs over time. Norms were deducted from the UBOS
manual of Schaufeli and Van Dierendonck [34].
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are quite clear, while the reverse relationships are not
significant. In addition, there are significant cross-
lagged relationships between depersonalization and
reduced personal accomplishment. It seems that for
women the development of burnout is generally in line
with the Leiter and Maslach model, with emotional
exhaustion being the core dimension of burnout,
which triggers the development of depersonalization,
and subsequently reduced personal accomplishment
(through depersonalization).
For men (see Figure 6), we found significant short
term (T1 => T2; T2 => T3) and long term (T1 => T3)
relationships between depersonalization and emotional
exhaustion, but not in the reverse direction. Only
between T2 and T3, we found an additional relationship
between emotional exhaustion and depersonalization.
We did not find any significant cross lagged relationship
between depersonalization and reduced personal accom-
plishment, nor modification indices suggesting direct
relationships between emotional exhaustion and reduced
personal accomplishment. This pattern of relationships,
with depersonalization acting as a trigger of emotional
exhaustion which may in turn further influence deperso-
nalization, and reduced personal accomplishment devel-
oping independently from the other two burnout
dimensions, is not in line with any of the theoretical
models we presented earlier.
Discussion and conclusions
The main purpose of the present study was to find evi-
dence for possible differences in the prevalence and pro-
cess of burnout between male and female GPs. By
means of a three-wave panel study among a sample of
Dutch GPs, we tested several theoretical burnout models
and two possible sequences of burnout among male and
female GPs separately.
Change in prevalence of burnout over time (research
question 1)
Generally, we observed an improvement in the burnout
status between 2002 (T1) and 2004 (T2), while between
2004 and 2006 (T3) the situation deteriorated again.
These developments might partly be explained by several
changes in the working life of GPs. Since approximately
2000, the out-of-hours primary care provision is more
and more organized in large-scale GP cooperatives, with
generally 40 to120 GPs taking care of populations ran-
ging from 50,000 to 500,000 inhabitants [43]. The GPs
are assisted by doctor’s assistants who perform telephone
triage to prioritize treatment. Between 2002 and 2004
this development was at its peak. Research [8,43] shows
Table 3 Zero-order Pearson correlations for males (N =
103, left-lower corner) and females (N = 207, right-upper
corner)
Variables 1 2 3 4 5 6 7 8 9
1. EE (1) – .52* -.11 .71* .56* -.26* .54* .34* -.25*
2. DEP (1) .76* – -.17 .28* .65* -.20* .20* .53* -.14
3. PB (1) -.26* -.24* – -.09 -.05 .61* .12 -.02 .62*
4. EE (2) .74* .59* .33* – .60* -.41* .67* .37* -.33*
5. DEP (2) .52* .62* -.29* .69* – -.29* .34* .57* -.20*
6. PB (2) -.22* -.20* .53* -.31* -.36* – -.34* -.17 .68*
7. EE (3) .71* .60* -.20* .71* .49* -.17 – .46* -.40*
8. DEP (3) .56* .60* -.26* .56* .57* -.21* .75* – -.26*
9. PB (3) -.19* -.17 .56* -.26* -.26* .60* -.24* -.29* –
Note. Missing values were handled by listwise deletion. (1) = Time 1, (2) =
Time 2, (3) = Time 3.
* p < .05.
Table 4 Fit measures and chi-square difference tests of nested structural equation models for women and men
Χ2 df comp. ΔΧ2 Δdf RMSEA NNFI CFI AIC SRMR
Women (N = 104)
M0 35.73* 18 .100 .94 .97 90.43 .074
M1 14.71 12 M0 - M1 21.02* 6 .048 .99 1.00 80.78 .053
M2 17.89 12 M0 - M2 17.84* 6 .066 .97 .99 83.18 .047
M3 10.54 9 M0 - M3 25.19* 9 .036 .99 1.00 82.14 .041
M1 - M3 4.14 3
M2 - M3 7.35 3
Men (N = 103)
M0 21.68 18 .045 .99 1.00 75.56 .055
M1 13.82 12 M0 - M1 7.86 6 .027 .99 1.00 78.85 .043
M2 10.62 12 M0 - M2 11.06 6 .000 1.01 1.00 76.40 .044
M3 8.70 9 M0 - M3 12.98 9 .000 1.00 1.00 80.41 .042
M1 - M3 5.12 3
M2 - M3 1.92 3
M3 adj. 10.28 13 M0 - M3 adj. 11.40* 5 .000 1.01 1.00 74.10 .044
* p ≤ .05.
Houkes et al. BMC Public Health 2011, 11:240
http://www.biomedcentral.com/1471-2458/11/240
Page 9 of 13
that this development has led to a decrease in the average
number of hours a GP is on call during a week (from 19
to 4). Moreover GPs experienced a reduced workload
and fewer problems in the separation of work and private
life. We believe that this development could have had it’s
main effect between 2002 and 2004 and may explain the
decrease in burnout between T1 and T2. The increase in
burnout between 2004 and 2006 could be explained by
the fading out of the positive effect of the GP coopera-
tives or by the implementation of a new Health Insurance
Act ("Zorgverzekeringswet”) on January 1, 2006, which
already cast its shadow before 2006. This act had large
(administrative and financial) consequences for GPs who
had to reorganize their administrative systems and work-
ing methods.
We did not find significant sex differences in the
change in burnout prevalence over time, although
women seem to develop more emotional exhaustion
over time, despite the fact that they worked fewer hours
than the male GPs in our sample. In addition, men
scored - on average - higher on depersonalization.
Process of burnout: causal order of the three dimensions
of burnout among male and female GPs (research
question 2)
As regards the developmental process of burnout, we
found evidence for the fact that the aetiological process
of burnout, that is the causal order of the three burnout
dimensions, differs between male and female GPs. For
men, depersonalization seemed to be the onset of burn-
out (note that men also had higher mean scores on
depersonalization than women). Another salient finding
among the male subgroup was that personal accom-
plishment seems to develop independently from the
other two dimensions. Over time, we see that the feel-
ings of personal accomplishment among male GPs keep
increasing, despite feelings of depersonalization and
emotional exhaustion. This finding suggests that for
men reduced personal accomplishment is not a dimen-
sion of burnout. They appear to have a stable sense of
self-efficacy that is not affected by exhaustion or
cynicism.
For women, we found a strong influence of emotional
exhaustion on depersonalization and of depersonaliza-
tion on reduced personal accomplishment. In other
words, for women burnout seems to be triggered by
emotional exhaustion. We also found indications for a
higher level of emotional exhaustion among women,
particularly at time 3. This central role of emotional
exhaustion for women is in line with, for instance, the
Leiter and Maslach model. In addition, among women,
feelings of personal accomplishment are affected by the
other two burnout dimensions as well. Women who are
exhausted and depersonalizing their patients, may start
feeling guilty and less certain about their work and the
quality of care they can provide.
These sex differences in the process of burnout are
intriguing and may have large theoretical and practical
implications. Below we describe several explanations for
these sex differences in the developmental process of
burnout.
First, the GPs’ circumstances may have led to several
gendered processes. The abovementioned introduction
of the Health Insurance Act, for instance, along with all
the hectic around it, may among men have lead to
attracting management tasks and delegating caring and
patient related tasks, while women may have tried to
hold on to taking care of the patient at any cost; they
did not depersonalize, but became exhausted. This femi-
nine tendency to interact and communicate with
patients on a high quality level may have been ham-
pered, and this in turn led to exhaustion.
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Figure 5 Cross-lagged panel model for women. Only significant
cross-lagged effects are shown, within waves effects are not shown.
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Figure 6 Cross-lagged panel model for men. Only significant
cross-lagged effects are shown, within waves effects are not shown.
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Second, women may have or perceive other (working)
conditions and other individual characteristics than
men, which in turn leads to a different development of
burnout, with emotional exhaustion being more salient
for women. Several studies [44,45] have indicated for
instance, that women report more negative interaction
between work and family life and that this interaction
affected the development of emotional exhaustion only
among women [45]. The same study [45] indicated that
the individual factor “goal orientation”, which was
slightly more prevalent among male physicians, has a
preventive effect for emotional exhaustion for men, but
not for women. Goal orientation was defined as the
active orientation towards long-term goals coupled with
a reliance on one’s own actions and feelings of personal
responsibility to obtain these goals.
Finally, as mentioned above, men have a tendency to
select avoidance coping strategies [29]. The construct
depersonalization may also be considered an avoiding
coping strategy, which may easily be adopted by men as a
method to deal with a stressful situation. Our findings
indicated that for men depersonalization leads to emo-
tional exhaustion. This underlines the idea that psycholo-
gical withdrawal can be an ineffective and dysfunctional
coping strategy, which may affect the well-being, beha-
viour and performance of an employee. Moreover, for
overly detached - male - GPs it might be more difficult to
create a relationship with a patient, which may in the end
influence the provision of care. This “indifferent” beha-
viour may cause patients to become more and more
demanding, and at the same time cause feelings of over-
load within the GPs, which in turn triggers emotional
exhaustion, and then the burnout process has started. At
the same time, however, it should be noted that a certain
level of detachment (i.e., detached concern) can be a very
useful strategy for the prevention of ill-health and mal-
functioning. In this light, one might argue that for both
male and female GPs in our sample, a certain level of
depersonalization might be a protective factor against
burnout.
Methodological reflections
Several methodological reflections should be made with
regard to the present study. First, in the present study we
aimed to find evidence for causality of relationships.
However, in observational research, even if it is longitudi-
nal and includes three waves, causality cannot be proven.
Randomized controlled experiments, which are impossi-
ble and unethical to conduct in this research area, are
needed for this purpose. In field studies, only causal
inferences can be drawn [46].
In the second place, we measured the study variables
at three fixed time points, with two year time lags while
the processes we observed are continuous. Hence, there
may have been a misfit between the actual causal lags
among the burnout dimensions and the time lags used
in the study. Moreover, the true time lags for the three
burnout dimensions may differ from each other as well.
In a study that uses a time lag of two years, a true
three-months time-lag, might be better represented by
the synchronous effects than by the lagged effects [32].
This time-lag problem is very difficult to solve and is
intrinsic to longitudinal research in general. As theories
rarely specify the correct causal lags, the causal pro-
cesses may be captured best using different time lags in
a study. Nevertheless, a misfit between the time lag used
in the study and the actual causal lag, results in an
underestimation of the true causal effects [32].
Third, there is the problem of attrition (i.e., panel mor-
tality) that hampers CLPD. We used listwise deletion to
arrive at the panel groups (complete data) for our cross-
lagged panel analysis, and the panel groups in our study
consisted of about 30% of the initial sample. In addition,
our non-response analyses showed that the dropout
among men was slightly higher than among women. This
may have biased the results because of selective
responses. The panel group did not differ from the drop-
outs with regard to the levels of burnout, though. There-
fore, we concluded that no serious selection problems
occurred. This type of missing data is called stratified
MCAR and this could justify the use of listwise deletion
as a method to handle these missing data when sex is
taken into account in the analyses, as is the case in our
study [42]. An issue related to the latter is the fact that in
our study sample female GPs were overrepresented in
comparison with the total population. Because we ana-
lyzed men and women separately we did not apply survey
weighting. We made the decision to use a disproportion-
ate sample because we aimed to establish sufficient varia-
tion in exposure to the model variables among both men
and women. Moreover, female GP trainees account for
70% of the total group of GP trainees, so this study may
also shed some light on future cohorts.
Finally, it should be noted that in the present study we
ignored contextual and personal influences on the devel-
opment of burnout. Hence, we did not control for the
possible confounding effects of, for instance, work and
personal characteristics, and gender characteristics (i.e.,
masculinity and femininity).
Further research and practical implications
In spite of the reflections discussed above, we believe
that the results of this study have important theoretical
and practical implications, and give some directions for
future research. First of all, the results implicate that in
the current GP population there is no one valid burnout
model for both men and women. This finding has impli-
cations for both the theorizing in the field on burnout,
Houkes et al. BMC Public Health 2011, 11:240
http://www.biomedcentral.com/1471-2458/11/240
Page 11 of 13
but also for preventive interventions with regard to
burnout. These findings should be replicated in more
longitudinal studies in other occupational groups. More-
over, the results of this study imply that in future burn-
out research it is advisable to consider both sex and
gender differences, and maybe cultural differences as
well. The present study particularly focused at sex dif-
ferences between men and women. In future research
though, it might be interesting to include the concept of
gender identity (i.e., masculinity and femininity) [26].
Gender characteristics can vary considerably between
individuals of the same sex, and therefore, sex and gen-
der differences ought to be taken into account in future
research regarding burnout [26]. It is interesting to
focus on gender dynamics among physicians because
the proportion of female physicians is increasing so
rapidly and because we learned from previous research
that professional identity and gender identity are pro-
foundly influenced by the professional socialization in a
hierarchical masculine culture in medical school and
medical work.
With regard to practical implications, the results of this
study suggest that in the first place it seems wise to pay
attention to the mental health of general practitioners,
and to take gender differences into account when doing
so. For men, it might be wise to focus at coping capaci-
ties, in order to avoid withdrawal and isolation. For
women (for whom emotional exhaustion is the onset of
the burnout syndrome) it might be more useful to focus
at the specific determinants of this fatigue-related dimen-
sion, and on learning how to prevent exhaustion by
boundary-setting. In addition, Maslach and Leiter [6]
suggest to detect burnout at an early stage and prevent
the full blown development of burnout. They suggest
that people with either high levels of emotional exhaus-
tion or depersonalization show an “early warning” pat-
tern. This would mean that for instance in screening for
early burnout, we should focus on emotional exhaustion
for women, and on depersonalization for men. This study
also shows a need for gender-tailored stress interven-
tions, which is in line with recent findings [47] about
men and women reacting differently to stress-reducing
interventions, and with recommendations from the Eur-
opean Commission [48] which has recognized a still-
existing, large gender gap in almost all aspects of work
quality, reconciling private and professional life and
health and safety at the workplace. In this light the EC
recommends the implementation of innovative and flex-
ible work and leave arrangements.
Acknowledgements
The study described in this article was financially supported by a grant of
MOVIR, Nieuwegein, The Netherlands.
Author details
1Maastricht University, Researchschool CAPHRI, Department of Social
Medicine, PO Box 616, 6200 MD Maastricht, The Netherlands. 2Maastricht
University, Researchschool CAPHRI, Department of General Practice, PO Box
616, 6200 MD Maastricht, The Netherlands. 3Maastricht University,
Researchschool CAPHRI, Department of Genetics and Cell Biology, PO Box
616, 6200 MD Maastricht, The Netherlands.
Authors’ contributions
All authors conceived of the study. IH performed the statistical analyses and
drafted the manuscript. YW designed the original project and collected the
data together with MT. All authors contributed to the interpretation of the
data, helped drafting the manuscript, and all authors read and approved the
final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 13 August 2009 Accepted: 18 April 2011
Published: 18 April 2011
References
1. Bakker AB, Demerouti E, Schaufeli WB: Validation of the Maslach Burnout
Inventory - General Survey: An internet study. Anxiety Stress Copin 2002,
15:245-260.
2. van Emmerik IJH, Euwema MC: At risk of burnout: Gender and faculty
differences within academia. In Organisational Psychology and Health Care.
At the Start of a New Millennium. Edited by: Jonge J de, Vlerick P, Büssing A,
Schaufeli WB. München, Germany: Rainer Hampp Verlag; 2001:123-138.
3. Cuelenaere B, van Binnendijk S, Jehoel-Gijsbers G: De WAO-beoordeling van
12-maandszieken [The assessment of work incapacity after one year of
sickness absence] Amsterdam, the Netherlands: LISV; 2001.
4. Verdonk P, Hooftman WE, Van Veldhoven MJPM, Boelens LRM, Koppes LLJ:
Work-related fatigue: The specific case of highly educated women in
the Netherlands. Int Arch Occup Environ Health 2010, 83:309-321.
5. Bekker MHJ: Investigating gender within health research is more than
sex disaggregation of data: a Multi-Facet Gender and Health Model.
Psychol Health Med 2003, 8:231-243.
6. Maslach C, Leiter MP: Early predictors of job burnout and engagement.
J Appl Psychol 2008, 93:498-512.
7. Schaufeli WB, Enzmann D: The burnout companion to study and practice.
A critical analysis London: Taylor & Francis; 1998.
8. van den Berg MJ, de Bakker DH, Kolthof ED: Huisartsenposten en
werkbelasting [General Practitioner’s-posts and workload]. Tijdschr Soc
Geneeskd 2004, 82:497-503.
9. Winants Y, Twellaar M, Linssen V, Janssen P: Burnout onder huisartsen.
Inloggen op het perspectief van mannen en vrouwen [Burnout among General
Practitioners. Differences between men and women] Maastricht, the
Netherlands: Maastricht University; 2003.
10. Cooper L, Rout U, Faragher B: Mental health, job satisfaction and job
stress among general practitioners. Brit Med J 1989, 298:366-370.
11. Myerson S: Doctors’ methods of dealing with “on going” stress in
general practice. Med Sci Res 1991, 19:267-269.
12. Visser J: De handdoek in de ring [Quitting the job]. Medisch Contact 2002,
57:1260-1262.
13. Montgomery AJ, Panagopolou E, Benos A: Work-family interference as a
mediator between job demands and job burnout among doctors. Stress
Health 2006, 22:203-212.
14. Innstrand ST, Langballe EM, Espnes GA, Falkum E, Aasland OG: Positive and
negative work-family interaction and burnout: A longitudinal study of
reciprocal relations. Work Stress 2008, 22:1-15.
15. Twellaar M, Winants Y, Houkes I: How healthy are Dutch general
practitioners? Self-reported (mental) health among Dutch general
practitioners. Eur J Gen Pract 2008, 14:4-9.
16. Prins JT, Gazendam-Donofrio SM, Tubben BJ, van der Heijden FMMA, van
der Wiel HBM, Hoekstra-Weebers JEHM: Burnout in medical residents: a
review. Med Educ 2007, 41:788-800.
17. Noordenbos G, Winants Y: Feiten en frikties. Sekse-asymmetrieën in
zorgsystemen. [Genderdifferences in health care systems] Maastricht, the
Netherlands: Uniprint; 1994.
Houkes et al. BMC Public Health 2011, 11:240
http://www.biomedcentral.com/1471-2458/11/240
Page 12 of 13
18. van der Velden LFJ, Hingstman L, Nienoord-Buré CD, van den Berg MM: De
vraag naar artsen becijferd [The demand for doctors in numbers].
Medisch Contact 2001, 56:446-451.
19. Messing K, Punnett L, Alexanderson K, Bond K, Pyle J, Zahm S, Wegman D,
Stock SR, de Grosbois S: Be the fairest of them all: Challenges and
recommendations for the treatment of gender in occupational health
research. Am J Ind Med 2003, 43:618-629.
20. Portegijs W, Hermans B, Lalta V: Emancipatiemonitor 2006. Veranderingen in
de leefsituatie en levensloop [Monitoring emancipation. Changes in the living
situation and course of life] Den Haag, the Netherlands: SCP/CBS; 2006.
21. Greenglass ER: Burnout and gender: theoretical and organizational
implications. Can Psychol 1991, 32:562-574.
22. Golembiewski RT, Munzenrider RF, Stevenson JG: Phases of burnout:
developments in concepts and applications New York: Praeger; 1986.
23. Leiter MP, Maslach C: The impact of interpersonal environment of
burnout and organizational commitment. J Organ Behav 1988, 9:297-308.
24. Lee RT, Ashforth BE: A meta-analytic examination of the correlates of the
three dimensions of job burnout. J Appl Psychol 1996, 81:123-133.
25. Taris TW, Le Blanc PM, Schaufeli WB, Schreurs PJG: Are there causal
relationships between the dimensions of the Maslach Burnout
Inventory? A review and two longitudinal tests. Work Stress 2005,
19:238-255.
26. Hammarström A: A tool for developing gender research in medicine:
Examples from the medical literature on work life. Gender Med 2007,
4(Suppl):S123-S132.
27. Benschop Y: De mantel der gelijkheid. Gender in organisaties [Gender in
organizations]. PhD thesis Assen, The Netherlands: Van Gorcum; 1996.
28. Ogus ED, Greenglass ER, Burke RJ: Gender-role differences, work stress
and depersonalization. J Soc Behav Pers 1990, 5:387-398.
29. Eaton RJ, Bradley G: The role of gender and negative affectivity in
stressor appraisal and coping selection. Int J Stress Manage 2008,
15:94-115.
30. Goddard R, O’Brien P, Goddard M: Work environment predictors of
beginning teacher burnout. Brit Educ Res J 2006, 32:857-874.
31. Diestel S, Schmidt KH: Direct and interaction effects among the
dimensions of the Maslach Burnout Inventory: Results from two German
longitudinal samples. Int J Stress Man 2010, 17:159-180.
32. Zapf D, Dormann C, Frese M: Longitudinal studies in organisational stress
research: a review of the literature with reference to methodological
issues. J Occup Health Psych 1996, 1:145-169.
33. Hingstman L, Kenens RJ: Cijfers uit de registratie van huisartsen. Peiling 2009
[Registration of General Practitioners 2009] Utrecht, the Netherlands: NIVEL;
2009.
34. Polit DF, Beck CT: Nursing research: Principles and methods Philadelphia:
Lippincott Williams & Wilkins; 2004.
35. Schaufeli WB, van Dierendonck D: UBOS, Utrechtse Burnoutschaal [UBOS,
Utrecht Burnout Scale] Lisse, the Netherlands: Swets & Zeitlinger; 2000.
36. Houkes I, Janssen PPM, de Jonge J, Bakker AB: Specific determinants of
intrinsic work motivation, emotional exhaustion and turnover intention.
A multi-sample longitudinal study. J Occup Organ Psych 2003, 76:427-450.
37. Jöreskog KG, Sörbom D: LISREL 8: User’s reference guide Chicago: Scientific
Software International; 1993.
38. de Jonge J, Dormann C, Janssen PPM, Dollard MF, Landeweerd JA,
Nijhuis FJN: Testing reciprocal relationships between job characteristics
and psychological outcomes: a cross-lagged structural equation model.
J Occup Organ Psych 2001, 74:29-46.
39. de Lange AH, Taris TW, Kompier MAJ, Houtman ILD, Bongers PM: The very
best of the millennium: Longitudinal research and the Demand-Control-
(Support) model. J Occup Health Psychol 2003, 8:282-305.
40. Kenny DA: Cross-lagged panel correlation: A test for spuriousness.
Psychol Bull 1975, 82:887-903.
41. Hu L, Bentler PM: Fit indices in covariance structure modeling: sensitivity
to underparameterized model misspecification. Psychol Methods 1998,
3:424-453.
42. Pickles A, Maughan B, Wadsworth M: Epidemiological methods in life course
research New York: Oxford University Press; 2007.
43. van Uden CJT, Giesen PHJ, Metsemakers JFM, Grol RPTM: Development of
out-of-hours primary care by General Practitioners (GPs) in the
Netherlands: from small-call rotations to large scale GP cooperatives. Int
Fam Med 2006, 38:565-569.
44. Innstrand ST, Langballe ML, Falkum E, Sepnes GA, Aasland OG: Gender-
specific perceptions of four dimensions of the work/family interaction.
J Career Ass 2009, 17:402-416.
45. Langballe EM, Innstrand ST, Aasland OG, Falkum E: The predictive value of
individual factors, work-related factors, and work-home interaction on
burnout in female and male physicians. Stress Health [Internet] 2010
[http://onlinelibrary.wiley.com/doi/10.1002/smi.1321/abstract], [cited 2011
January 14].
46. Cook TD, Campbell DT: Quasi-experimentation. Design and analysis for field
settings Boston: Houghton Mifflin; 1979.
47. Rausch SM, Auerbach SM, Gramling SE: Gender and ethnic differences in
stress reduction, reactivity, and recovery. Sex Roles 2008, 59:726-737.
48. European Commission: Equality between men and women - 2008. Report
from the Commission to the Council, the European Parliament, the European
Economic and Social Committee and the Committee of the Regions Brussels:
Commission of the European Communities; 2008.
49. Antoniou AS, Polychroni F, Vlachalkis AN: Gender and age differences in
occupational stress and professional burnout between primary and
high-school teachers in Greece. J Manage Psychol 2006, 21:682-690.
50. Bekker MHJ, Croon MA, Bressers B: Childcare development, job
characteristics, gender and work attitudes as predictors of emotional
exhaustion and sickness absence. Work Stress 2005, 19:221-237.
51. Caccese TM, Mayerberg CK: Gender differences in perceived burnout of
college coaches. J Sport Psychol 1984, 6:279-288.
52. Chao-ping L, Kan S, Zheng-xue L: An investigation of job burnout of
doctor and nurse. Chinese J Clin Psychol 2003, 11:170-172.
53. Emmerik IJH: Gender differences in the effects of coping assistance on
the reduction of burnout in academic staff. Work Stress 2002, 16:251-263.
54. Greenglass ER, Burke RJ, Ondrack M: A gender-role perspective of coping
and burnout. Appl Psychol-Int Rev 1990, 39:5-27.
55. Kokkinos CM: Factor structure and psychometric properties of the
Maslach Burnout Inventory - Educators Survey among elementary and
secondary school teachers in Cyprus. Stress Health 2006, 22:25-33.
56. Lackritz JR: Exploring burnout among university faculty: incidence,
performance, and demographic issues. Teach Teach Educ 2004,
20:713-729.
57. Michels PJ, Probst JC, Godenick MT, Palesch Y: Anxiety and anger among
family practice residents: A South Carolina family practice research
consortium study. Acad Med 2003, 78:69-79.
58. Peltzer K, Mashego TA, Mabeba M: Occupational stress and burnout
among South African medical practitioners. Stress Health 2003,
19:275-280.
59. Rupert PA, Kent JS: Gender and work setting differences in career-
sustaining behaviours and burnout among professional psychologists.
Prof Psychol-Res Pr 2007, 38:88-96.
60. Sari H: An analysis of burnout and job satisfaction among Turkish special
school headteachers and teachers, and the factors effecting their
burnout and job satisfaction. Educ Stud 2004, 30:291-306.
61. Töyry S, Kalimo R, Äärimaa M, Juntunen J, Seuri M, Räsänen K: Children and
work-related stress among physicians. Stress Health 2004, 20:213-221.
62. González MG, Rodríguez I, Peiró JM: A longitudinal study of coping and
gender in a female dominated occupation: predicting teachers’ burnout.
J Occup Health Psychol 2010, 15:29-44.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/240/prepub
doi:10.1186/1471-2458-11-240
Cite this article as: Houkes et al.: Development of burnout over time and
the causal order of the three dimensions of burnout among male and
female GPs. A three-wave panel study. BMC Public Health 2011 11:240.
Houkes et al. BMC Public Health 2011, 11:240
http://www.biomedcentral.com/1471-2458/11/240
Page 13 of 13
